Pollution Levels in Iranian Economy Sectors Using Input-output Analysis and TOPSIS Technique: An Approach to Sustainable Development  by Ahmadi, Zohreh et al.
 Procedia - Social and Behavioral Sciences  141 ( 2014 )  1363 – 1368 
Available online at www.sciencedirect.com
ScienceDirect
1877-0428 © 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/3.0/).
Selection and peer-review under responsibility of the Organizing Committee of WCLTA 2013.
doi: 10.1016/j.sbspro.2014.05.235 
WCLTA 2013 
Pollution Levels in Iranian Economy Sectors Using Input-Output 
Analysis and TOPSIS Technique: An Approach to Sustainable 
Development  
 
Zohreh Ahmadi a, Morteza Raei Dehaghi b *, Mehdi Emami Meybodi c, Masoud 
Goodarzi d, Mojtaba Aghajani e 
 
a,b,c,d,e, Department of Industrial Management, Mobarakeh Branch, Islamic Azad University, Mobarakeh, Isfahan, Iran  
Abstract 
Sustainable development (SD) is a pattern of growth where the resources being used aims to meet human needs while preserving 
the environment so that these needs can be met not only in the present, but also for the generations to come. One of the most 
important components of sustainable development is the environmental protection that globally, several actions have been taken 
by the international community. Their goal was to evaluate the environmental impacts of emissions. Under the Kyoto Protocol, 
member states are committed to reduce the greenhouse gases to 1990 levels or lower until 2012-2010. Accordingly, this study is 
to examine the level of pollution in Iranian economy sectors. Data in this study include six fuels, gasoline, kerosene, fuel oil, 
LPG, natural gas and gas oil that are available in the country's energy balance sheet. Input-Output (IO) analysis was used to 
calculate emissions of five pollutants, COx, NOx, CO, HC and SPM, in distinguishing 20 economic sectors in Iran. Then with 
TOPSIS technique and Entropy weighted, five pollutants are combined and pollution levels have been determined. The results 
indicate that hotel and restaurant services, real estate and other business services, basic metals and metal products made, textile 
products, clothing, leather, wood, paper products and machineries and equipment gain the highest level of sustainable 
development in terms of environmental protection. In terms of economic policy, it is necessary to consider the appropriate 
strategies to reduce emissions in less developed areas.  
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1. Introduction 
 
When human concerns on environmental subjects in regional, national and international dimensions was clear in 
industrial development, then the use of renewable and non-renewable resources will increase. Development on one 
hand in industry and technology and the environmental pollution destruction on the other hand, are closely related 
[1]. Today, environmental enthusiasts and specialists believed that with industrial development, environment and its 
resources are subject to change. Greenhouse gases emissions and its effects on humans and the environment can be 
considered as one of the important consequences in this area [2]. Thus, in the economic literature, to keep 
production ability of human in present and future, new concept as “sustainable development” was introduced. 
Sustainable development is the development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs. It contains two key concepts:  
• The concept of needs, in particular the essential needs of the world's poor, to which overriding priority should 
be given; and 
• The idea of limitations imposed by the state of technology and social organization on the environment's ability 
to meet present and future needs [3].  
• Figure 1 
 
     In Iran, because of economic growth, environmental pollutants are increasing. According to research by 
Columbia University in collaboration with Yale University, the status of environment and sustainable development 
indicators have been conducted in 146 countries, and the ranking of Iran in the development of sustainability 
indicators is 132. Accordingly, Iran is one of the most polluted countries in the world. It is necessary to study a 
broad and comprehensive scope and nature of the emissions of pollutants in Iran. Development programs have a 
special interest in this matter [4]. As amended in Article 50 of the Constitution of the Islamic Republic of Iran 
expresses that “The preservation of the environment, in which the present as well as the future generations have a 
right to flourishing social existence, is regarded as a public duty in the Islamic Republic. Economic and other 
activities that inevitably involve pollution of the environment or cause irreparable damage to it are therefore 
forbidden”. Also in the future outlook of the Islamic Republic of Iran in the horizon of the next two decades, 
“having the health, welfare, judicial security, social security, equal opportunities, proper income distribution, secure 
family foundation, far from poverty, corruption, crimination and having favourable living environment” is one the 
Iran’s characteristics in the year 2025 [5]. On this basis, this study has tried to calculate the amount of emissions in 
different sectors of the Iranian economy using Input-Output analysis (I-O). Then with TOPSIS technique, level of 
pollutants in any sectors will be determined. This article involves four sections. After the introduction, research 
methodology includes Input-Output analysis and TOPSIS technique, forms the second section. Data, results and 
conclusions allocated to the third and fourth section.  
 
2. Research Methodology  
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     Today, a wide range of economic models to examine the relationship between economy and environment exists. 
Econometric models, optimization linear and nonlinear programming models, input – output analysis, patterns of 
social accounting matrix and computable general equilibrium models are included. Input-output analysis, aside from 
some simple assumptions in the mathematical aspect, is very flexible and in comparison with other models, needs 
less data. This method provides flexible and simple framework for analysing the relationship between the economy- 
environments. Therefore this study uses this method.  
 
2.1. Input-Output Analysis  
     In economics, an input-output model is a quantitative economic technique that represents the interdependencies 
between different branches of national economy or between branches of different, even competing economies [6]. 
Wassily Leontief (1998) developed this type of analysis and took the Nobel Memorial Prize in Economic Sciences 
for his development of this model [7]. Earlier, Francois Quesnay developed a cruder version of this technique called 
Tableau économique. And, in essence, Léons Walras's work Elements of Pure Economics on general equilibrium 
theory is both a forerunner and generalization of Leontief's seminal concept. Leontief's main contribution was that 
he was able to simplify Walras's piece so that it could be implemented empirically. 
     The International Input-Output Association is dedicated to advancing knowledge in the field of input-output 
study, which includes improvements in basic data, theoretical insights and modelling, and applications, both 
traditional and novel, of input-output techniques. 
    Extension of the basic details of input-output model on environmental issues was discussed in 1960 by Wassily 
Leontief. Figure 1 represents a system of input-output model which is generalized to environmental issues. This 
figure shows the general pattern of relation between economy and environment [8].  
 
(Final Buyers) 
n+1,…..,n+m 
(Sections Reduce Pollution) 
 
(Industries) 
1,2……,n, 
8 5 2 
7 4 1 
Primary or 
Extractive 
Industries 
9 6 3 
 
Fig. 2. A generalized input-output system 
 
2.2. TOPSIS Technique  
 
     Technique for Order Preference by Similarity to Ideal Solution is the priority based on similarity to ideal solution 
which was first introduced in 1981 by Yang and Hung [9]. It is the best option in using the technique of decision 
procedures for ranking and comparing the various options and then choosing the best option. This technique has the 
advantage of noting the measures or indicators used in comparing the different measurement units that have a 
combination of positive and negative indicators. It is used for ranking and comparing various options and for 
choosing the best option in decision procedures. The best option is chosen having the closest aspects to the ideal 
solution, which is considered the most profitable with minimum costs. This method is divided into two general 
stages. First, the weight to indicators called the entropy weight method and the second stage is to determine the 
options and choose the ideal choice. There are many researchers who also applied TOPSIS technique in their studies 
namely, Chu & Chung 2009, Jahanshahloo et al. 2009, Ting & Yung 2009, and Taherkhani 2008, [10], [11], [12], 
[13]. 
     It should be noted that in using the TOPSIS methods, indicators should be developed in line with the 
development of the indicator in the opposite direction while entering the reverse calculations. Accordingly, the 
indicators being examined in this study, is the emission of pollutants, after reversing the calculations needed.  
r
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1
r+n+11 
r+n+m 
Waste 
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3. Data and Results  
 
     As mentioned in the previous section, this total is made up of two parts. The use of data analysis – output- to 
calculate the emissions of five pollutants, COx, NOx, CO, HC and SPM is revealed which is depicted in Table 1. As 
you can see, Iran’s economy sectors are divided into 20 sections [14]. Parts can break the Iranian economy to rank 
each of these pollutants, but their integration in achieving the same level of a contaminant that is based on the 
priority sectors can provide valuable results which is related to the use of the second stage of the TOPSIS technique. 
Table 2 represents the weight each of the five pollutants, COx, NOx, CO, HC and SPM, using the method of entropy 
weight. The amount of CO2 emissions had the highest weight, i.e., the importance of their data is revealed. This is 
consistent with the findings of existing studies in this field. Table 3 shows the final results of the TOPSIS method. 
The positive and negative distances to the ideal response and ultimately the level of emission are shown. Figure 2 
shows the ranking of sectors of the Iranian economy in terms of pollution levels allocated to the environment. 
 
Table 1. Emissions of pollutants from the five methods of data analysis - output for economic sectors in Iran 
 
COX(gr) NOX(gr) CO(gr) HC(gr) SPM(gr) Economic sectors
95541864.49 56291530.06 446141444.3 19588696.98 20816142.48 Agricultural products 
14431801.77 7317468.464 34747939.6 1677775.482 2786185.163 Mineral products 
62844580.82 17775746.38 37538058.01 2305635.087 6820729.857 Food & beverage and tobacco products 
19895561.78 6195861.919 30019237.96 1436935.473 2322855.38 Textile, apparel and leather products & wood  
56079842.48 25477629.23 216902912.1 9341808.563 8415404.363 Oil products and petrochemical products 
363495718 59614077.64 65785660.34 5398463.855 22656268.25 Non-metallic mineral products 
25369132.09 7537826.518 17223246 1025494.828 2875199.175 Basic metals and metal of made products 
10767001.15 5900514.098 68198498.16 2850421.147 2073367.663 Machinery and equipment products 
140552434.7 30139058.76 81123091.13 4539598.655 11402867.98 Water, electricity and gas 
25330687.37 14684599.64 190885687.3 7894190.851 5205441.242 Building 
89474539.2 51974872.99 709527260.1 29207219.53 18311298.53 Business and repair services 
2104418.995 1571961.09 5408681.173 275842.9101 504232.4033 Hotel and restaurant services 
8460053.307 25508884.25 29447719.2 14609806.8 224841190.4 Rail transportation 
233999332.3 690311678.9 4220231149 691729750.8 6058422183 Transportation 
2669007.332 8815034.774 9663260.282 4640560.418 70914444.04 Water transport 
7434894064 12960536117 8784858959 3797027412 1450426832 Air transport 
18272637.62 2339762351 235565311.1 45799600.78 472580391.9 Supporting and auxiliary transport services 
5190585.407 534347701 246018501 28152022.84 126080555.3 Post and telecommunications and financial services 
824291.5605 364053667.4 37065085.7 4267378.93 19512942.32 Real estate services and other business services 
50713819.17 30371190752 2369410278 269091534.5 1179078048 Other services 
      Source: Results of research 
 
 
 
Source: Results of research
 Fig. 3. Rating parts of Iran using TOPSIS technique
Table 2. Weights obtained for the release of pollutants based on entropy 
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COX(gr) NOX(gr) CO(gr) HC(gr) SPM(gr) Pollutants 
0.224 0.181 0.167 0.208 0.220 Weight 
                             Source: Results of research 
Table 3. Positive, negative distance and the priority sectors of the Iranian economy with TOPSIS technique 
 
Priority Total distance Negative Distance Positive Distance   Economic sectors
0.000336888 0.000000843 0.000000000 0.000000843 Agricultural products 
0.027725544 0.000000844 0.000000023 0.000000820 Mineral products 
0.012121840 0.000000844 0.000000010 0.000000834 Food & beverage and tobacco products 
0.038454049 0.000000844 0.000000032 0.000000812 Textile, apparel and leather products & wood  
0.001904990 0.000000843 0.000000002 0.000000842 Oil products and petrochemical products 
0.002175396 0.000000843 0.000000002 0.000000841 Non-metallic mineral products 
0.061390004 0.000000847 0.000000052 0.000000795 Basic metals and metal made products 
0.030093946 0.000000851 0.000000026 0.000000825 Machinery and equipment products 
0.003201185 0.000000843 0.000000003 0.000000840 Water, electricity and gas 
0.004770049 0.000000844 0.000000004 0.000000840 Building 
0.000384059 0.000000843 0.000000000 0.000000843 Business and repair services 
0.800608700 0.000001011 0.000000809 0.000000202 Hotel and restaurant services 
0.002903618 0.000000844 0.000000002 0.000000842 Rail transportation 
0.000003560 0.000000843 0.000000000 0.000000843 Transportation 
0.028341387 0.000000858 0.000000024 0.000000834 Water transport 
0.000000054 0.000000843 0.000000000 0.000000843 Air transport 
0.000575619 0.000000843 0.000000000 0.000000843 Supporting and auxiliary transport services 
0.007088699 0.000000847 0.000000006 0.000000841 Post and telecommunications and financial services 
0.228081643 0.000001044 0.000000238 0.000000806 Real estate services and other business services 
0.000074628 0.000000843 0.000000000 0.000000843 Other services 
Source: Results of research 
 
4. Summary and Conclusion  
 
     How the environment Greenhouse gases emissions (GES) and the works of one of the consequences is that the 
environment is considered. Accordingly, economies of scale in production and consumption of natural resources and 
environment dealing with a new concept of "sustainable development" was introduced in economics. The "Brandt 
Report of Land" states that sustainable development is the development that provides the world's current needs, 
without endangering the ability of future generations to meet their needs as well as the interaction between humans 
and nature throughout the world. 
     Accordingly, it is necessary to study a broad and comprehensive scope and nature of the pollutions that occurred 
in Iran. Accordingly, this study has tried using database techniques - output, emissions of five pollutants, COx, 
NOx, CO, HC and SPM to distinguish 20 different economic sectors in Iran and then calculate them using the 
TOPSIS technique. These sections deal with the pollution levels. The results indicate that restaurant hotels and 
services, real estate and other business services, basic metals and fabricated metal products, textile products, apparel 
and leather products, wood and paper products, machinery and equipment had the highest level of sustainable 
development allocated to the environment. In terms of economic policy, it has been given considered to provide 
strategy in reducing the pollutants in a given areas. 
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